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Data collection 

Bmker APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2005) 
= 0.974, r„,„< = 0.987 

Refinement 

R[F^ > 2a{F^)] = 0.033 

wR(F^) = 0.095 

5 = 1.03 

2857 reflections 



4482 measured reflections 
2857 independent reflections 
2441 reflections with / > 2a(I) 
Ri„, = 0.017 



254 parameters 

H-atom parameters constrained 
Apmax = 0.18 e A"' 
Ap„i„ = -0.19 e A"^ 
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The asymmetric unit of the title compound, CgH6N202-- 
C8H5NO6 H2O, contains molecules of 1,4-dihydroquinoxahne- 
2,3-dione, 5-nitroisophthalic acid and a solvent water. In the 
crystal structure, molecules are linked into a three-dimen- 
sional network by intermolecular N— H- ■ O and O— H- ■ O 
hydrogen bonds. 

Related literature 

For applications of piperazine and its derivatives, see: Jian & 
Zhao (2004); Oxtoby et al. (2005). For uses of 5-nitro- 
isophthalate and its derivatives, see: He et al. (2004); Wang et 
al. (2009); Xu et al. (2011). For bond-length data, see: Allen et 
al. (1987). 





H,0 



Experimental 

Crystal data 

CsHeNjOj.CsHsNOs 
M, = 391.29 
Triclinic, PI 
a = 7.245 (2) A 
b = 8.686 (3) A 
c = 13.142 (4) A 
a = 93.938 (4)° 
^ = 95.619 (4)° 



H2O 



Y = 95.793 (4)° 

V = 816.3 (4) a' 
Z = 2 

Mo Ka radiation 
jLt = 0.13 mm^' 
r = 295 K 

0.20 X 0.16 X 0.10 mm 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 




H-A 


D- ■ A 


D-H-A 


N2-H2. . .06' 


0.86 




2.40 


2.9632 (18) 


123 


N2-H2. . .09" 


0.86 




2.33 


3.0071 (17) 


136 


NI-HI...OI'" 


0.86 




2.02 


2.8723 (17) 


173 


09-H9B. . .02" 


0.86 




1.89 


2.7456 (15) 


171 


08-H8. . .03" 


0.82 




1.86 


2.6381 (17) 


159 


09-H9yl...01 


0.86 




1.97 


2.8220 (15) 


168 


04-H4/1. . .09 


0.82 




1.78 


2.5962 (15) 


173 


Symmetry codes: (i) 


-.X + 2. -y - 
1; (v) x.y-i 


f 1,- 


z; (ii) 


- 1, _v, z: (iii) — -Y + 1, — y, 


-z + 1; (iv) 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005) and APEX2; data reduction: SAINT; program(s) used 
to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to 
refine structure: SHELXTL; molecular graphics: SHELXTL; soft- 
ware used to prepare material for publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: CV5099). 
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l,4-Dihydroquinoxaline-2,3-dione-5-iiitroisophthalic acid-water (1/1/1) 
M,-F, Wang 

Comment 

Piperazine and its derivatives have attracted a great interest due to their use as curatorial intermediate, bacteriophage and 
insectifuge (Jian & Zhao, 2004; Oxtoby et ah, 2005). Coordination polymers of 5-nitroisophthalate and its derivatives have 
attracted interest because of their potential applications and intriguing architectures with new topologies (He et al, 2004; 
Wang et al, 2009; Xu et al, 201 1). In this paper, we present the title compound (I). 

In (I) (Fig. 1), the bond lengths and angles are normal (Allen et al, 1987). The asymmetric unit contains one molecule 
of l,4-dihydro-2,3-quinoxalinedione, one molecule of 5-nitro-isophthalic acid and one crystalline water molecule. 

The crystal packing is stabilized by intermolecular N — H - 0 and O — H - 0 hydrogen bonds (Table 1), which link the 
molecules into three-dimensional network. 

Experimental 

A water solution (50 ml) of l,4-Dihydro-2,3-quinoxalinedione (0.25 mmol) and 5-nitro-isophthalic acid (0.25 mmol) was 
heated at 333 K for 3 h. Then the mixture was cooled to room temperature. After two weeks orange crystals suitable for 
X-ray diffraction study were obtained. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model approximation with C — H = 0.93 A, N — H 
= 0.86 A, Ocarbonyl— H = 0.82 A and Owater— H = 0.86 A and with C/iso(H) = 1.2C/eq(C,N) and C/iso(H) = 1.5C/eq(0), 
respectively. 

Figures 



Fig. 1. The content of asymmetric unit of (I) showing the atomic labeling and 30% probability 
displacement ellipsoids. 



1 ,4-Dihydroquinoxaline-2,3-dione-5-nitroisophthalic acid-water (1 /I /I ) 

Crystal data 

CgHfiNjOjCgHsNOfiHjO Z = 2 

M,-= 391.29 ^-(000) = 404 
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Triclinic, PT 
Hall symbol: -P 1 
a = 7.245 (2) A 
b = 8.686 (3) A 
c= 13.142(4) A 
a = 93.938 (4)° 
P = 95.619 (4)° 
7 = 95.793 (4)° 
r=816.3(4)A3 

Data collection 

Bniker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

9 and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
r„^ = 0.974, r„ax = 0.987 
4482 measured reflections 



Z)x= 1.592 Mgm ^ 

Mo Ka radiation, X = 0.71073 A 
Cell parameters from 2442 reflections 
9 = 2.4-28.2° 

H = 0.13 mm"' 

r=295K 

Block, orange 

0.20 X 0.16 X 0.10 mm 



2857 independent reflections 

2441 reflections with /> 2c(I) 
/?i„t= 0.017 

Z = -15^15 



Refinement 
Refinement on ifi 
Least-squares matrix: full 

/?[i^>2a(i^)] = 0.033 
wR{F^) = 0.095 

S= 1.03 

2857 reflections 

254 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a2(Fo^) + (0.0491^)^ + 0.199P] 
v^hsYs P = {Fo + IF^yi 

(A/0)„ax< 0.001 
Apmax = 0.18eA"-' 

Apmi„ = -0.19eA-3 

Extinction correction: SHELXTL (Sheldrick, 2008), 
Fc*=kFc[l+0.001xFcV/sin(2e)]"'''* 

Extinction coefflcient: 0.040 (3) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d. 's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of flt S are based on F^, convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a(i^) is used only for calculating R- 
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factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on ifi are statistically about twice as large 
as those based on F, and /{-factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


V 


z 


TI- */U 
^iso ' ^eq 


Nl 


0.71730(16) 


0.01395 (14) 


0.43192 (9) 


0.0305 (3) 


HI 


0.6421 


-0.0558 


0.4543 


0.037* 


N2 


0.96136(17) 


0.23142 (14) 


0.36451 (9) 


0.0322 (3) 


H2 


1.0403 


0.2993 


0.3431 


0.039* 


N3 


0.86203 (18) 


0.59454(17) 


-0.10289 (9) 


0.0406 (3) 


01 


0.53849 (14) 


0.20004(12) 


0.47998 (8) 


0.0398 (3) 


02 


0.79757 (16) 


0.42195 (12) 


0.42271 (8) 


0.0412 (3) 


03 


0.54289 (17) 


0.39843 (12) 


0.20331 (9) 


0.0467 (3) 


04 


0.49185 (15) 


0.61637(12) 


0.28917(8) 


0.0383 (3) 


H4A 


0.4479 


0.5555 


0.3277 


0.058* 


05 


0.85764 (19) 


0.45403 (16) 


-0.11072(9) 


0.0569 (4) 


06 


0.9246 (2) 


0.67836 (17) 


-0.16454(10) 


0.0640 (4) 


07 


0.7393 (2) 


L 14774 (14) 


0.02107 (10) 


0.0599 (4) 


08 


0.62819(19) 


1.11218(13) 


0.17111 (9) 


0.0538 (3) 


H8 


0.6236 


1.2062 


0.1725 


0.081* 


09 


0.32657 (14) 


0.43362 (12) 


0.40853 (8) 


0.0369 (3) 


H9A 


0.4013 


0.3730 


0.4352 


0.055* 


H9B 


0.3007 


0.4804 


0.4643 


0.055* 


CI 


0.67867 (19) 


0.16099 (17) 


0.44281 (10) 


0.0293 (3) 


C2 


0.8180 (2) 


0.28385 (17) 


0.40886 (10) 


0.0296 (3) 


C3 


0.9929 (2) 


0.07624(17) 


0.35027 (10) 


0.0299 (3) 


C4 


1.1426(2) 


0.0307 (2) 


0.30139(12) 


0.0417 (4) 


H4 


1.2255 


0.1047 


0.2770 


0.050* 


C5 


1.1677 (2) 


-0.1238(2) 


0.28923 (13) 


0.0481 (4) 


H5 


1.2657 


-0.1545 


0.2547 


0.058* 


C6 


1.0477 (2) 


-0.2347 (2) 


0.32807 (12) 


0.0436 (4) 


H6 


1.0674 


-0.3389 


0.3208 


0.052* 


C7 


0.8999 (2) 


-0.19105(18) 


0.37722(11) 


0.0346 (3) 


H7 


0.8201 


-0.2652 


0.4037 


0.042* 


C8 


0.87052 (19) 


-0.03525 (16) 


0.38704 (10) 


0.0280 (3) 


C9 


0.63865 (19) 


0.64015 (17) 


0.13886 (10) 


0.0296 (3) 


CIO 


0.7140 (2) 


0.57178(18) 


0.05592 (10) 


0.0324 (3) 


HIO 


0.7161 


0.4648 


0.0475 


0.039* 


Cll 


0.7857 (2) 


0.66751 (18) 


-0.01360 (10) 


0.0334 (3) 


C12 


0.7849 (2) 


0.82652 (19) 


-0.00467(11) 


0.0366 (4) 


H12 


0.8342 


0.8876 


-0.0530 


0.044* 


C13 


0.7085 (2) 


0.89318(18) 


0.07831 (11) 


0.0334 (3) 


C14 


0.6363 (2) 


0.79974 (17) 


0.14970 (10) 


0.0318(3) 


H14 


0.5858 


0.8448 


0.2054 


0.038* 


C15 


0.5552 (2) 


0.53871 (17) 


0.21328 (10) 


0.0312 (3) 


C16 


0.6963 (2) 


1.06385 (19) 


0.08583 (12) 


0.0394 (4) 
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Atomic displacement parameters (A^) 





U 


u 


U 




rrl2 
U 


rrl3 
U 


rr23 
U 


Nl 


A A10A /iCX 

0.0280 (6) 


0.0267 (6) 


A A"? O A i ll\ 

0.0384 (6) 




A AAA/1 f C\ 

—0.0004 (5) 


A A1 1 1 /'C\ 

0.0113 (5) 


A AAT? 

0.0073 (5) 


N2 


0.0322 (7) 


A A'^ O 1 

0.0281 (7) 


0.0385 (6) 




A AAAyl / C\ 

-0.0004 (5) 


A A 1 /C\ 

0.0157 (5) 


A AA/^ 1 /C\ 

0.0061 (5) 


N3 


0.0386 (7) 


A A^" 1 O /A\ 

0.0518 (9) 


A Al T A f1\ 

0.0324 (7) 




A r\r\'~i r /T\ 

0.0076 (7) 


A AA'TA /C\ 

0.0079 (5) 


A AA 1 A /^/'\ 

0.0010 (6) 


01 


0.0335 (6) 


A AT C 1 /zr\ 

0.0351 (6) 


0.0562 (7) 




A AATA f C\ 

0.0079 (5) 


0.0223 (5) 


A A1 1 /e\ 

0.0112 (5) 


02 


0.0493 (7) 


0.0261 (6) 


0.0520 (6) 




A AA^'A (C\ 

0.0059 (5) 


A A'^ 1 1 

0.0213 (5) 


A AA A "7 

0.0047 (5) 


03 


0.0666 (8) 


f\ r\<~\ C r ( r \ 

0.0256 (6) 


0.0507 (7) 




A AA C f C\ 

0.0053 (5) 


A A"^ r\'~t f r \ 

0.0202 (6) 


A AA"^ '> / C\ 

0.0022 (5) 


04 


0.0488 (7) 


0.0299 (6) 


0.0394 (6) 




A AA A C ( C\ 

0.0045 (5) 


A A 1 A^" f C\ 

0.0195 (5) 


A AAT / A\ 

0.0032 (4) 


05 


A f\n An few 

0.0747 (9) 


A A/1A1 fO\ 

0.0491 (8) 


A Acl A fn\ 

0.0510 (7) 




A A1 iCO fn\ 

0.0162 (7) 


0.0232 (6) 


A nncc f c\ 

—0.0055 (6) 


Oo 


r\ r\ O T> /I A\ 

U.Ufiii (lU) 


A A/COT ffW 

U.Uoo / (y) 


A A /I c o ('n\ 

U.U4d8 ( /) 




A AA A O /0\ 

(J. 1)1)48 (o) 


A AT T7 {n\ 

U.Uii / ( /) 


A A 1 AT 

0.0107 (7) 


07 


0.0803 (10) 


A Aim (i\ 

0.0387 (7) 


A A /I O /0\ 

0.0648 (8) 




A AA 1 

0.0053 (7) 


A A 1 Al (1\ 

0.0193 (7) 


A A 1 O 1 /*^\ 

0.0181 (6) 


08 


A AO 1 ^ f(W 

0.0816 (9) 


A A1 O 1 / r \ 

0.0283 (6) 


A A^ A'1 

0.0547 (7) 




A A1 t 

0.0125 (6) 


0.0166 (6) 


A AAT7 /C\ 

0.0037 (5) 


09 


A ATAA 

0.0390 (6) 


0.0332 (6) 


0.0405 (6) 




A AACA /t\ 

0.0059 (5) 


A A 1 / A\ 

0.0122 (4) 


A AAT7 

0.0037 (4) 


CI 


0.0286 (7) 


A A1AA /0\ 

0.0300 (8) 


A A1AA 

0.0309 (7) 




A AA A 1 //^\ 

0.0042 (6) 


A AA0 1 

0.0081 (6) 


A AA yl A //^\ 

0.0049 (6) 


C2 


A A1 /I /0\ 

0.0324 (8) 


0.0289 (8) 


0.0288 (7) 




0.0032 (6) 


A AAOA /C\ 

0.0089 (5) 


A AA10 //^\ 

0.0038 (6) 


C3 


A AT 1 /I /0\ 

0.0314 (8) 


0.0296 (8) 


A A'^AO /'7\ 

0.0298 (7) 




A AA A A /£\ 

0.0044 (6) 


A AAZTA /zr\ 

0.0069 (6) 


0.0026 (6) 


C4 


A AOT^ /A\ 

0.0372 (9) 


A (\A e e /I A\ 

0.0455 (10) 


C\ C\A H'y /A\ 

0.0463 (9) 




A AATA /'7\ 

0.0079 (7) 


A A1 T1 

0.0177 (7) 


A AAOA /'7\ 

0.0080 (7) 


C5 


{\ f\ A C A /I A\ 

0.0454 (10) 


A A^'AA / 1 1 \ 

0.0500 (11) 


A f\C Cf\ /I A\ 

0.0550 (10) 




A A 1 A /0\ 

0.0196 (8) 


A A'^ 1 T /C}\ 

0.0217 (8) 


A AA1A /Ci\ 

0.0039 (8) 


C6 


0.0488 (10) 


A Al /I 1 /A\ 

0.0343 (9) 


A A /I A 1 f r\\ 

0.0491 (9) 




0.0145 (8) 


A f\f\ AC\ /TX 

0.0049 (7) 


A AA 1 

-0.0012 (7) 


C7 


A AT CA /0\ 

0.0359 (8) 


0.0295 (8) 


A AO O 1 /'7\ 

0.0381 (7) 




0.0023 (6) 


0.0026 (6) 


A AAT O 

0.0038 (6) 


C8 


0.0278 (7) 


0.0294 (8) 


0.0270 (6) 




0.0033 (6) 


0.0038 (5) 


0.0015 (6) 


C9 


0.0293 (7) 


0.0292 (8) 


0.0304 (7) 




0.0040 (6) 


0.0036 (5) 


0.0005 (6) 


CIO 


0.0327 (8) 


0.0307 (8) 


0.0338 (7) 




0.0047 (6) 


0.0040 (6) 


0.0001 (6) 


Cll 


0.0315(8) 


0.0390 (9) 


0.0299 (7) 




0.0049 (7) 


0.0055 (6) 


-0.0008 (6) 


C12 


0.0348 (8) 


0.0405 (9) 


0.0352 (7) 




0.0015 (7) 


0.0057 (6) 


0.0094 (7) 


C13 


0.0315(8) 


0.0317(8) 


0.0363 (7) 




0.0023 (6) 


0.0010(6) 


0.0036 (6) 


C14 


0.0325 (8) 


0.0318(8) 


0.0313 (7) 




0.0049 (6) 


0.0047 (6) 


0.0004 (6) 


C15 


0.0332 (8) 


0.0281 (8) 


0.0328 (7) 




0.0056 (6) 


0.0051 (6) 


0.0003 (6) 


C16 


0.0402 (9) 


0.0320 (9) 


0.0455 (9) 




0.0020 (7) 


0.0018 (7) 


0.0060 (7) 


Geometric parameters (A, °) 














Nl— CI 




1 f\ /io\ 

1.3360 (18) 


C3- 


-C4 






1.391 (2) 


Nl— C8 




1 AT^ / 1 '7\ 

1.3972 (17) 


C4— C5 






1.373 (2) 


Nl— HI 




0.8600 


C4— H4 






A A1AA 

0.9300 


N2— C2 




1.3428 (17) 


C5- 


-C6 






1.389 (3) 


N2— C3 




1.3928 (19) 


C5- 


-H5 






f\ fX'y f\f\ 

0.9300 


N2— H2 




0.8600 


C6— C7 






1.376(2) 


N3— 05 




1.2147(19) 


C6— H6 






0.9300 


N3— 06 




1.2158 (18) 


C7- 


-C8 






1.390 (2) 


N3— Cll 




1.4764(18) 


C7- 


-H7 






0.9300 


01— CI 




1.2365 (16) 


C9— C14 




1.386(2) 


02— C2 




1.2268 (18) 


C9- 


-CIO 




1.3900(19) 


03— C15 




1.2098(18) 


C9— C15 




1.492 (2) 


04— C15 




1.3114(16) 


CIO— Cll 




1.381 (2) 


04— H4A 




0.8200 


CIO— HIO 




0.9300 
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yj 1 — C 1 0 


l.ZUl (Z) 


1 1 1 1 

Cll — Clz 


i.i /y (Z) 


OS C\(\ 

yJo O 




pi9 pii 


i . JOO \^Z J 


08 — H8 


0.8200 


C12 — H12 


0.9300 


09 — H9A 


0.8597 


C13 — C14 


1.388 (2) 


09 — H9B 


0.8598 


C13 — C16 


1.491 (2) 


CI — C2 


1.514 (2) 


C14 — H14 


0.9300 


C3 — C8 


1.390 (2) 






XT1 r^o 
CI — JN 1 — Co 


lie A/I /1 1\ 

1ZD.U4 (IzJ 


r^a t~^n r^o 
Co — C / — Co 


1 1 A d /I e\ 
liy.Dz (ID) 


"\T1 TUI 

CI — JN 1 — HI 


1 1 T C 

1 1 /.J 


f~^£. r^n TLn 
Co — C / — H / 


1 TA T 

IzU.z 


"\T1 TUI 

Co — JN i — ^ril 


I 1 T C 

II /.J 


f~^n Ln 
Co — C / — ^H / 


1 TA T 

IzU.z 


/^o MO r^i 
Cz — JNz — Ci 


lie A'J /I 1\ 

lzD.4i (Izj 


r^i r^Q r^n 
Ci — Co — C / 


1 OA OO /I 

IzU.zo (li) 


XJO 

Cz — JNz — ril 


I 1 T 1 

II /.i 


/^"i r^o XT1 
Ci — Co — ^JN 1 


1 1 O AT /I 1\ 

llo.U/ (Iz) 


ATI TUI 

Co — JNz — Hz 


I 1 T 1 

I I /.3 


r^n r^<3 "\ti 
C / — Co — JN 1 


1 T 1 /I /I 

Izl .o4 (13) 


"\.T1 

Uj — JNJ — (Jo 


IZi.oz (lij 


c 14 — cy — c 1 u 


1 T A AT /" 1 

IzU.U/ (li) 


XT'! 

Uj — JNi — Cii 


llo.UU (li J 


C^'i A r^c\ r^i e 
C 14 — Cy — C 1 J 


1 OA Q/i /"I 0^ 

izu.yo (iz) 


r\£. XT'? 1 1 
Uo — JNi — Cll 


llo.l / (,14J 


ClU — cy — CI J 


110 oe /"I "2^ 
llo.yD (li ) 


C 1 J — (J 4 — H4 A 


1 AA C 


1 1 1 A r^c\ 
Cll — ClU — CV 


1 1 T c\n /"I A\ 
11 /.y / (14) 


ClO — Do — Ho 


1 AA C 


^ c\ tuia 
Cll — ClU — HIU 


1 T 1 A 

Izl.U 


HyA — Kjy — riyo 


AO ■i 

yo.i 


r^C\ 1 A XJ1 A 

cy — ClU — HIU 


111 A 

Izl.U 


Ul — CI — JN 1 


1Z3.4U (li) 


/^iT ^ /^ia 
Clz- — ^Cll — ClU 


1 TI 11 /I 1 \ 

lz3.1 1 (13) 


Ul — CI — CZ 


1 1 A e A / 1 1 \ 
1 IV. JV (13) 


1 O Z"' 1 1 Ml 

Clz — Cll — JNi 


1 1 O AO / 1 1 \ 

1 lo.yz (13) 


JN 1 — CI — Cz 


11 /.Ul (Iz) 


ClU — Cll — JNi 


11 /.yj (14) 


/^O 

Uz — Cz — JNz 


Izi.oz (14) 


/^1 1 /^1 O /^1 1 

Cll — Clz — Cli 


1 1 O "^A /I /l\ 

Uo.iU (14) 


{^"i /^"i 

Uz — Cz — C 1 


lzU.4o (Izj 


/"'ll /^11 TLJ11 

Cll — Clz — HlZ 


1 OA O 

IzU.o 


JNz — Cz — Ci 


lie AT /I '1\ 

11 j.yz (IZj 


r^'KI i^lT XJI'l 

Cli — Clz — Hlz 


1 OA O 

IzU.o 


/^o /^"i 

Co — Ci — C4 


1 1 A 1 /I /l\ 

iiy.oi (14J 


Clz — Cli — C14 


1 1 A o 1 ex A\ 
liy.ol (14) 


r^Q r^-l XTO 

Co — Ci — JNz 


110 le /"I o^ 
llo.ij (Iz) 


i^io /^n i^i/; 
Clz — Cli — Clo 


110 oo /"I /I^ 
llo.yo (14) 


/^A r^l ATT 

C4 — Ci — JNz 


1T> A/1 /'1/1\ 

1ZZ.U4 (14) 


C14 — Cli — Clo 


1 O 1 1 O / 1 

lIlAZ (13) 


r^z r^A r^i 
CD — C4 — Ci 


1 1 A O 1 /I £\ 

uy.oi (lo) 


cy — C14 — Cli 


1 OA O/l /I 

IzU. /4 (li) 


C^A XJ/I 

CD — C4 — H4 


1 OA 1 

IzU.l 


r^c\ C^'K A XJ1 /I 
cy — C14 — H14 


1 1 o 

iiy.o 


r^i r^A xj/i 
Ci — C4 — H4 


1 1A 1 

IzU.l 


r^'XI t^'X A XJ1 A 

Cli — C14 — H14 


1 1 A iC 

iiy.o 


PA rf> 

v^H- 


1 70 48 /'14'^ 

iZ,VJ.H-0 _^ 




1 O-J ')A {]A\ 


C4 — C5 — H5 


119.8 


03 — C15 — C9 


123.34 (13) 


C6 — C5 — H5 


119.8 


04 — C15 — C9 


113.40 (12) 


C7 — C6 — C5 


120.25 (15) 


07 — C16 — 08 


123.72 (15) 


C7 — C6 — H6 


119.9 


07 — C16 — C13 


123.92 (15) 


C5 — C6 — H6 


119.9 


08 — C16 — C13 


112.33 (13) 


/^Q XT1 Ml 


i / /.oU (ij J 


cij — cy — ciu — Cii 


1 1 Q /"I 

i /o.io (izj 


/^Q XTl /^O 




cy — Ciu — Cii — ciz 


-0.3 (2) 


r^l ATT 


1 / /.SO (1 


r^c\ /"^ 1 A r^w XT'! 

cy — Ciu — Cll — iNj 


1 no /CA / 1 o\ 

—1 /o.oy (IZ) 


— iN 2 — Cz — C 1 


-1.7 (2) 


U5 — iN J — Cii — Ciz 


1 oo TO 1 /1\ 

—1 /o.iz (14) 


/^o 

Ul — Ci — Cz — Uz 


3.7 (2) 


Uo — iNi — Cii — Ciz 


1 1 /o\ 

1.3 (2) 


N 1 — CI — Cz — Uz 


ITC 1A /ITX 

—175.29 (13) 


U5 — N3 — Cii — CIO 


0.1 (2) 


Ol— CI— C2— N2 


-176.70(13) 


06— N3— Cll— CIO 


179.69(14) 


Nl— CI— C2— N2 


4.33(18) 


CIO— Cll— C12— C13 


0.1 (2) 


C2— N2— C3— C8 


-1.9(2) 


N3— Cll— C12— C13 


178.43 (13) 


C2— N2— C3— C4 


178.47 (14) 


Cll— C12— C13— C14 


0.2 (2) 


C8— C3— C4— C5 


0.4(2) 


Cll— C12— C13— C16 


-176.43 (13) 
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JNz — — C4 — CD 


1 OA AA i \ A\ 

loU.UU (14) 


c 1 u — cy — C 1 4 C 1 3 




0.1 (2) 


CJ — C4 — Cj — Co 


-1.9 (3) 


CID — cy — C14 — Ci3 




— 1 / /.ol [LZ) 


r^A t^£. r^n 
C4 — CD — Co — C / 


1.4(3) 


C12 — C13 — C14 — cy 




-0.3 (2) 


r^/i r^n r^o 
CD — Co — C / — Co 


0.5 (2) 


/"^ll /~^A 

clo — C13 — C14 — cy 




1 ^iC 1/; /I 
i /O.ZO (13) 


t^A r^'y r^<t r^n 
C4 — Cj — Co — C / 


1.5 (2) 


c 14 — cy — C 1 5 — Vi 




1 T/i no /"i A\ 


"\n r'l r^Q r^n 
JNz — — Co — C / 


1 TO AO ^ 1 ')\ 

^1 /o.Uo (12) 


c 1 u — cy — c 1 D — u J 




-2.9 (2) 


r^A r^i r^o mi 
LA — Ci — Co — ^JN i 


—1/ /.jy (13) 


/"'I /I /~^A C f^A 

C 14 — cy — C 1 D — 04 




-3.3 (2) 


N2— C3— 08— Nl 


3.02 (19) 


010—09—015—04 




178.79 (12) 


C6— C7— C8— C3 


-2.0 (2) 


012— 013— 016— 07 




4.3 (2) 


C6— C7— C8— Nl 


176.89(13) 


014—013—016—07 




-172.28(16) 


CI— Nl— 08— C3 


-0.2 (2) 


012—013—016—08 




-177.21 (14) 


CI— Nl— C8— C7 


-179.10(13) 


014—013—016—08 




6.2 (2) 


1 4 — — 1 U — 1 1 


U.z (z) 








tiyarogen-bona geometry (A, ) 










D— H-v4 


Z>— H 




D-A 


D—R-A 


N2— H2-06' 


0.86 


2.40 


2.9632 (18) 


123. 


N2— H2-09" 


0.86 


2.33 


3.0071 (17) 


136. 


Nl— Hl-01'" 


0.86 


2.02 


2.8723 (17) 


173. 


09— H9B-02" 


0.86 


1.89 


2.7456 (15) 


171. 


08— H8-03'' 


0.82 


1.86 


2.6381 (17) 


159. 


09— H9A-01 


0.86 


1.97 


2.8220 (15) 


168. 


04— H4A-09 


0.82 


1.78 


2.5962(15) 


173. 


Symmetry codes: (i) -x+2, - 


z; (ii) x+1,3;, z; (iii) -xfl, ^, 


-z+1; (iv) -x+1, -3^1, -z+1; (v) x, y^-l, z. 
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